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SPECIFICATION 

1. Title 

Effervescent Aerosol Preparations 

2 . Claims 

1, Effervescent aerosol preparations that contain an acidic 
nonsteroidal anti-inflammatory analgesic compound as the active 
ingredient . 

2* Effervescent aerosol preparations comprised of 0,2 to 5 weight 
% of an acidic nonsteroidal anti- inflammatory analgesic compound, 1 to 
20 weight % of an absorption accelerator, 0.3 to 10 weight % of a 
surfactant, 0,01 to 5 weight % of a pH regulator, 10 to 50 weight % of 
refined water, and 10 to 50 weight % of a propellant. 

3. Effervescent aerosol preparations as stated in Claim 1 or 2, 
wherein the acidic nonsteroidal anti-inflammatory analgesic compound 
is ibuprofen, indomethacin, ketoprofen, flurbiprofen, naproxen, 
pranoprofen, sulprofen, felbinac, dichlofenac, vilprofen, slindac, 
miroprofen, tiaprofen, protizinic acid, fenbufen, loxoprofen, 
ketorolac, bermoprofen, nabmetone, or a derivative thereof. 

A. Effervescent aerosol preparations as stated in Claim 2, 
wherein the absorption accelerator is one selected from crotamiton, 
benzyl alcohol, glycol salicylate, peppermint oil, alcohol esters of 
^4-1 [illegible] monocarboxy 1 ic acids, and higher alcohols in liquid form. 
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3 . Detailed Description of the Invention 

(1) Industrial Field of Application 

The present invention pertains to effervescent aerosol 
preparations that contain acidic nonsteroidal anti- inflammatory 
analgesic compounds as the active ingredient. More specifically, it 
pertains to effervescent aerosol preparations that contain acidic 
nonsteroidal anti -inflammatory analgesic compounds as the active 
ingredient, thus rendering themselves useful as therapeutic drugs for 
orthopedic disorders, including myalgia, low back pains, arthralgia, 
etc . 

(2) Prior Art 

As a typical example of prior-art aerosol preparations containing 
acidic anti- inflammatory analgesic compounds as active ingredients, an 
indomethacin-containing aerosol preparation disclosed in Japanese 
Patent Published Unexamined Application No. 61-83117 is known. This 
is prepared by incorporating indomethacin in a known aerosol 
preparation. In Published Unexamined Application No. 61-266428, the 
present inventors proposed an aerosol preparation containing a 
nonsteroidal anti- inflammatory analgesic compound. This was a 
cracking-type effervescent aerosol preparation and was an invention 
that was completely different from the present invention's 
effervescent aerosol preparation. 
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(3) Problems that the Invention Intends to Solve 

Because acidic anti- inflammatory analgesic compounds generally 
have strong anti- inflammatory effects and do not cause serious side 
effects, they are widely used in the orthopedic field in various 
preparation forms, such as oral drugs, external remedies, etc. 
However, when formed into aerosol preparations, acidic anti- 
inflammatory analgesic compounds irritate the mucous membrane of the 
nostril and sometimes trigger sneezing or asthma in extreme cases, 
thus posing a problem in this type of formulation. Therefore, the 
objective of the present invention is to provide acidic anti- 
inflammatory analgesic compounds that do not irritate the mucous 
membrane of the nostril. 

(4) Means of Solving the Problem 

In view of this situation, the present inventors researched 
extensively and learned that the aforesaid problem could be solved by 
incorporating an acidic anti -inflammatory analgesic compound in an 
effervescent aerosol preparation. Thus, the present invention 
pertains to an external-use, anti-inflammatory, analgesic, 
effervescent aerosol preparation that is prepared by combining a 
propellant with an undiluted solution comprised of an acidic anti- 
inflammatory analgesic compound, surfactant, absorption accelerator, 
and refined water. 

The following will explain the present invention in detail. 
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Some examples of the acidic anti-inflammatory analgesic compound 
employed in the present invention include ibuprofen, indomethacin, 
ketoprofen, flurbiprofen, naproxen, pranoprofen, sulprofen, felbinac, 
dichlofenac, vilprofen, slindac, miroprofen, tiaprofen, protizinic 
acid, fenbufen, loxoprofen, ketorolac, bermoprofen, nabmetone, and 
ester derivatives thereof. These are used in the range of 0.2 to 5 % 
by weight, preferably 0,3 to 4 % by weight, according to the effective 
dosage of each compound. In addition to these active ingredients, the 
present invention may incorporate topical stimulants, such as menthol, 
camphor, peppermint oil, nonyl acid vanillylamide, capsaicin, etc., as 
adjuvants . 

Some examples of the absorption accelerator include crotamiton, 
benzyl alcohol, glycol salicylate, peppermint oil, alcohol esters of 
C4-1 [illegible] Hionocarboxylic acids, such as diisopropyl adipate, diethyl 
sebacate, diisopropyl sebacate, isopropyl myristate, and isopropyl 
palmitate, and higher alcohols in liquid form, such as oleyl alcohol, 
2-octyl dodecanol, 2-hexyl decanol, etc. These absorption 
accelerators are used in an amount of 1 to 20 weight %, preferably 2 
to 10 weight %, singly or in combination of two kinds or more. The 
surfactant employed here may be either ionic or nonionic, but nonionic 
surfactants are preferable. Some examples of these surfactants 
include sorbitan fatty acid ester, glycerin fatty acid ester, 
polyglycerin fatty acid ester, polyoxyethylene sorbitan fatty acid 
ester, polyoxyethylene sorbitol fatty acid ester, polyoxyethylene 
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glycol fatty acid ester, polyoxyethylene hardened caster oil, 
polyoxyethylene alkylether, polyoxyethylene polyoxypropylene 
alkylether, polyoxyethylene phenylether, higher alcohol phosphoric 
acid ester, etc. These surfactants are used singly or in combination 
of two kinds or more in an amount of 0.3 to 10 weight %, preferably 
0.5 to 5 weight %, better yet, 1 to 4 weight %. For the purpose of 
aiding the emulsif ication of these surfactants, emulsif ication aids 
may be added. Some examples of these emulsif ication aids include 
higher alcohols, such as cetanol, stearyl alcohol, cetostearyl 
alcohol, cholesterol, behenyl alcohol, etc., as well as lecithin, 
saponin, etc. Some examples of the pH regulator include inorganic 
bases, such as potassium hydroxide, sodiiim hydroxide, aqueous 
ammonia, etc., and organic bases, such as diethanol amine, 
diisopropanol amine, triisopropanol amine, triethanol amine, etc. 
These pH regulators are used in an amount that is in the range of 0.01 
to 5 weight % and that will set the pH of the preparation to 4 to 9, 
preferably 5 to 8 . In addition, preservatives may also be 
incorporated as necessary. As the preservatives, commonly used 
preservatives, such as parabenes (e.g., methyl parabene, ethyl 
parabene, propyl parabene, etc.) and phenols (e.g., isopropyl methyl 
phenol, thymol, etc.) are incorporated in an appropriate amount. 

Other additives that may be incorporated include powders, such as 
talc, silicon powder, nylon powder, etc., for the purpose of improving 
in-use sensory experience; humectants, such as propylene glycol, 1,3- 
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butylene glycol, 3-inethyl-l , 3-butane diol, etc.; ethanol; isopropanol; 
etc. Employed as the propellant here are propellants commonly used 
for aerosol preparations, including liquefied natural gas; n-pentane; 
isopentane; CFCs, such as CFC-11, CFC-12, CFC-142, CFC-123, CFC-134a, 
CFC-124, CFC-132b, CFC-133a, etc.; dimethyl ether; carbon dioxide; 
etc. These propellants are incorporated in an amount that is in the 
range of 10 to 50 % by weight and that sets the pressure of the 
resulting preparation to 1 to 8 kg/cm^. 

The following explains the production method of the effervescent 
aerosol preparations of the present invention. 

To produce the aerosol preparations of the present invention, 
first, an absorption accelerator is added to the active ingredient and 
dissolved and dispersed, to which a surfactant, pH regulator, refined 
water, and other additives are added. Thereafter, a valve was 
installed to seal the container, and a propellant was pressured into 
it, thus obtaining the preparation. The aforesaid production method 
is simply an example, and the preparations can be produced even if the 
sequence of the production processes is changed. 

The following explains the present invention in further detail by 
presenting some working examples . 
Working Example 1 

Two grams of ketoprofen was added to 3 g of crotamiton and heated 
to 70° C to dissolve it. To this solution were added 1 g of 1,3- 
butylene glycol, 1 g of cholesterol, 2 g of polyoxyethylene (20) 
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polyoxypropylene (8) cetylether, 0.1 g of diisopropanol amine, and 60 
g of refined water, thus emulsifying the solution. This was placed in 
a pressure-proof container, to which a valve was attached to seal it, 
and 17.6 g of liquefied petroleum gas was subsequently pressured into 
it, thereby obtaining an anti-inflammatory analgesic effervescent 
aerosol preparation. 
Working Example 2 

One gram of ketoprofen was added to 5 g of diethyl sebacate and 
0.5 g of peppermint oil and heated to 70*" C to dissolve it. To this 
solution were added 2 g of 1,3-butylene glycol, 1 g of cetostearyl 
alcohol, 1 g of polyoxyethylene (20) polyoxypropylene (8) cetylether, 
0.1 g of triethanol amine, and 60 g of refined water, thus emulsifying 
the solution. This was placed in a pressure-proof container, to which 
a valve was attached to seal it, and 17,6 g of liquefied petroleum gas 
was subsequently pressured into it, thereby obtaining an anti- 
inflammatory analgesic effervescent aerosol preparation. 
Working Example 3 

Two grams of ketoprofen and 2 g of 1-menthol were added to 5 g of 
diisopropyl adipate and 0.5 g of peppermint oil and heated to 70*" C to 
dissolve them. To this solution were added 2 g of 1,3-butylene 
glycol, 1 g of cholesterol, 1 g of talc, 1 g of polyoxyethylene (20) 
polyoxypropylene (8) cetylether, 0.2 g of diisopropanol amine, and 60 
g of refined water, thus emulsifying the solution. This was placed in- 
a pressure-proof container, to which a valve was attached to seal it. 
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and 17.6 g of liquefied petroleijm gas was pressured into it, thereby 
obtaining an ant i- inflammatory analgesic effervescent aerosol 
preparation. 
Working Example 4 

Two grams of felbinac and 2 g of 1-menthol were added to 2 g of 
crotamiton and heated to 70° C to dissolve them. To this solution 
were added 2 g of propylene glycol, 1 g of cholesterol, 1 g of talc, 5 
g of ethanol, 1 g of polyoxyethylene (20) polyoxypropylene (8) 
cetylether, 1.0 g of diisopropanol amine, and 60 g of refined water, 
thus emulsifying the solution. This was placed in a pressure-proof 
container, to which a valve was attached to seal it, and 17.6 g of 
liquefied petroleum gas was pressured into it, thereby obtaining an 
anti- inflammatory analgesic effervescent aerosol preparation. 
Working Example 5 

Two grams of ketoprofen was added to 2 g of crotamiton and heated 
to 70° C to dissolve it. To this solution were added 2 g of propylene 
glycol, 1 g of cholesterol, 2 g of squalane, 1 g of talc, 2 g of 
polyoxyethylene (20) polyoxypropylene (8) cetylether, 0.2 g of 
diisopropanol amine, 0.1 g of methyl parabene, and 60 g of refined 
water, thus emulsifying the solution. This was placed in a pressure- 
proof container, to which a valve was attached to seal it, and 17.6 g 
of liquefied petroleum gas /dime thy lether (70/30 weight %) was 
pressured into it, thereby obtaining an anti-inflammatory analgesic 
effervescent aerosol preparation. 
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Working Example 6 

One gram of ketoprofen was added to 2 g of oleyl alcohol and 5 g 
of diethyl sebacate and heated to 70° C to dissolve it. To this 
solution were added 2 g of propylene glycol, Ig of cholesterol, 0.1 % 
of carboxyvinyl polymer, 1 g of talc, 5 g of ethanol, 1 g of 
polyoxyethylene (20) polyoxypropylene (8) cetylether, 1 g of 
polyoxyethylene (23) cetylether, 0.2 g of diisopropanol amine, and 60 
g of refined water, thus emulsifying the solution. This was placed in 
a pressure-proof container, to which a valve was attached to seal it, 
and 17.6 g of liquefied petroleum gas was pressured into it, thereby 
obtaining an anti-inflammatory analgesic effervescent aerosol 
preparation , 
Working Example 7 

Two grams of ketoprofen was added to 2 g of crotamiton and heated 
to 70° C to dissolve it. To this solution were added 2 g of propylene 
glycol, 1 g of cholesterol, 0,1 % of carboxyvinyl polymer, 1 g of 
talc, 5 g of ethanol, 1 g of polyoxyethylene (20) polyoxypropylene (8) 
cetylether, 1 g of monododecyl phosphate, 1.2 g of diisopropanol 
amine, and 60 g of refined water, thus emulsifying the solution. This 
was placed in a pressure-proof container, to which a valve was 
attached to seal it, and 17.6 g of liquefied petroleum gas was 
pressured into it, thereby obtaining an anti-inflammatory analgesic 
effervescent aerosol preparation. 
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Working Example 8 

One gram of indomethacin was added to 3 g of crotamiton and 
heated to 70° C to dissolve it. To this solution were added 2 g of 
1,3-butylene glycol, 1 g of cholesterol, 1 g of polyoxyethylene (20) 
polyoxypropylene (8) cetylether, 0.08 g of triethanol amine, and 60 g 
of refined water, thus emulsifying the solution. This was placed in a 
pressure-proof container, to which a valve was" attached to seal it, 
and 17.6 g of liquefied petroleum gas was pressured into it, thereby 
obtaining an anti-inflammatory analgesic effervescent aerosol 
preparation. 
Working Example 9 

One gram of loxoprofen was added to 3 g of crotamiton and heated 
to 70° C to dissolve it. To this solution were added 2 g of 1,3- 
butylene glycol, 1 g of cholesterol, 1 g of polyoxyethylene (20) 
polyoxypropylene (8) cetylether, 0.08 g of triethanol amine, and 60 g 
of refined water, thus emulsifying the solution. This was placed in a 
pressure-proof container, to which a valve was attached to seal it, 
and 17.6 g of liquefied petroleum gas was pressured into it, thereby 
obtaining an anti-inflammatory analgesic effervescent aerosol 
preparation. 
Working Example 10 

Two grams of ketoprofen was added to 1 g of crotamiton and heated 
to 70° C to dissolve it. To this solution were added 2 g of 1,3- 
butylene glycol, 2 g of oleyl alcohol, 0.1 g of cholesterol/ 3 g of 
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polyoxyethylene (10) octylphenylether , and 49.9 g of refined water, 
thus emulsifying the solution. This was placed in a pressure-proof 
container, to which a valve was attached to seal it, and 23.3 g of 
liquefied natural gas was pressured into it, thereby obtaining an 
anti- inflammatory analgesic effervescent aerosol preparation. 
Comparative Example 1 

In a solution mixture comprised of 3 g of diisopropyl adipate, 5 
g of polyethylene glycol monolaurate, 10 g of ethanol, 10 g of 
ethanol, 10 g of isopropanol, and 5 g of macrogol 400 was dissolved 
0.75 g of indomethacin, and 0,1 g of dibutyl hydroxy toluene was 
subsequently added and dissolved in the solution. Thereafter, 23 g of 
refined water in which 0.2 g of diisopropanol amine was dissolved was 
added and mixed to the solution. Next, this was placed in a pressure- 
proof container, to which a valve was attached to seal it, and 10 g of 
liquefied petroleum gas and 15 g of dimethylether were pressured into 
it, thereby obtaining an anti-inflammatory analgesic effervescent 
aerosol preparation. 
Test Example 1 

The aerosol preparations of Working Example 1 and Comparative 
Example 1 were examined for their irritation to the mucous membrane of 
the nostril. 

Twenty healthy adult males sprayed the aerosol preparations of 
Working Example 1 and Comparative Example 1 on the upper arm, at which 
point the irritation to the mucous membrane of the nostril was 

12 



examined. The results are shown in Table 1. 

TABLE 1 TESTS ON MUCOUS IRRIATION BY AEROSOL PREPARATIONS 





No. of subjects who complained 
membrane irritation 


Aerosol preparation of Working 
Example 1 


None 


Aerosol preparation of 
Comparative Example 1 
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As is evident from the results shown in Table 1, the aerosol 
preparation of the present invention did not irritate the mucous 
membrane of the nostril because the content did not scatter, unlike 
the aerosol preparation of Comparative Example 1. 
(5) Effects of the Invention 



Effervescent aerosol preparations that contain acidic anti- 
inflammatory analgesic compounds as the active ingredient obtained 
according to the present invention are excellent in respect to safety 
because they become fine foams and do not scatter when they are 
sprayed and, consequently, do not irritate the mucous membrane of the 
nostril. Furthermore, because they contain absorption accelerators, 
the transdermal absorption of the medications is excellent, and thus 
they have excellent medicinal effects. Furthermore, they are not 
sticky, and their foams quickly dissipate, giving good in-use sensory 
experience. Thus, they are suitable as preparations for the 
orthopedic field. 

From the above, it can be said that the effervescent aerosol 
preparations of the present invention are industrially useful as 
therapeutic medication for inflammatory disorders, such as myalgia, 
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low back pains, arthralgia, contusions, sprains, tendovaginitis, etc. 



14 



'esp@cenet - Document Bibli^raphy and Abstract 




Page 1 of 1 



FOAMY AEROSOL PREPARATION 



Patent Number: 



JP3072433 
1991-03-27 

NAKAGAWA AKIRA; others: 02 
HISAMITSU PHARMACEUT CO INC 



Publication date: 



lnventor(s): 
Applicant(s):: 



Requested Patent: □ JP3072433 
Application Number: JP1 99001 12500 19900426 
Priority Number(s): 

IPC Classification: A61K45/00 ; A61K9/12 ; A61K31/19 ; A61K31/405 

EC Classification: 

Equivalents: JP7112984B 



PURPOSE:To provide a highly safe foamy aerosol preparation exhibiting an excellent drug activity, 
producing a fine foam when sprayed and not having any irritation against the mucous membrane of nose 
cavity by compounding an acidic non-steroid antiphlogistic analgesic compound as an active ingredient, an 
absorption accelerating agent, etc., and further a propellant. 

CONSTITUTION:0.2-5wt.% of an acidic non-steroid antiphlogistic analgesic compound such as ibuprofen, 
indonnethacin or ketoprofen as an active ingredient, 1-20wt.% of an absorption-accelerating agent such as 
crotamiton or peppermint oil, 0.3-1 Owt.% of a surfactant such as polyoxyethylene (20) polyoxypropylene (8), 
0.01-5wt.% of a pH-adjusting agent such as diisopropanolamine and 10-50.wt% of purified water are 
charged to a pressure container. The container is equipped with a valve, hermetically sealed and 
subsequently press-filled with 10-50wt.% of a propellant such as liquid petroleum gas to provide the 
objective foamy aerosol preparation. The preparation has the good percutaneous absorbability of the active 
ingredient, an excellent drug effect, no tackiness, a rapidly foam-breaking property and a good touch and 
useful in an orthopedic surgery region. 
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